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ABSTRACT 

We report the confirmation of a kpc-scale binary active galactic nucleus (AGN) with high-resolution radio 
images from the Expanded Very Large Array (EVLA). SDSS J150243. 1+1 1 1557 is a double-peaked [Om] 
AGN at z = 0.39 selected from the Sloan Digital Sky Survey. Our previous near-infrared adaptive optics imaging 
reveals two nuclei separated by 1.4" (7.4 kpc), and our optical integral-field spectroscopy suggests that they 
are a type-l-type-2 AGN pair. However, these data alone cannot rule out the single AGN scenario where 
the narrow emission-line region associated with the secondary is photoionized by the broad-line AGN in the 
primary. Our new EVLA images at 1.4, 5.0, and 8.5 GHz show two steep-spectrum compact radio sources 
spatially coincident with the optical nuclei. The radio power of the type-2 AGN is an order-of-magnitude in 
excess of star-forming galaxies with similar extinction-corrected [O II] A3727 luminosities, indicating that the 
radio emission is powered by accretion. Therefore, SDSS J150243.1+1 1 1557 is one of the few confirmed kpc- 
scale binary AGN systems. Spectral-energy-distribution modeling shows that SDSS J150243. 1+1 11557 is a 
merger of two ~ 10 11 M Q galaxies. With both black hole masses around 10 8 M Q , the AGNs are accreting at 
^10 times below the Eddington limit. 

Subject headings: galaxies: active — galaxies: interactions — galaxies: nuclei — galaxies: individual 
(SDSS J150243.1+1 11557) 



1. INTRODUCTION 

Binary supermassive black holes (SMBHs) resulting from 
galaxy mergers should be commonplace, g iven that virtu- 
ally e very massive galaxy harbors a SMBH (Richstone et al. 
1998). However, cases are rare where both SMBHs in 
a merging system are accreting as active galactic nuclei 
(AGNs). Hundreds of binary AGNs with >10 kpc separa- 
tions h ave been discov ered both at high redshifts ( Myer s et all 
120081: iHennawi et all |2010|) and locally (Liu et all l20"Tllh 
But, there are only a few confirmed kpc-scale b i nary AGNs 
(Junk karinen et all 120011: iKomossa et all 120031: iKoss et all 
1201 lb . Such close binaries are important, because strong tidal 
interactions are more likely to influence the nuclear accretion 
and star formation in both galaxies at kpc-scale separations 
dBarnes & Hernquisjl 19961) . 
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Systematic searches for kpc-scale binary AGNs have fo- 
cused on AGNs with pairs of narrow [ O ml A5007 emis- 
sion lines in spatially i ntegrated spectra dGerke et all 12007 : 
Comerfordet all 120091: IWangetalJ 120091: ILiu et al.1 12010b : 
Smith et al.l2010l) . which account for ~ 1 % of the AGNs in the 
Sloan Digital Sky Survey (SDSS). SDSS data are inadequate 
to confirm such binaries because they are typically spatially 
unresolved in seeing-limited optical data. However, subse- 
quent high-resolution imaging and spatially resolved spec- 
troscopy have found that most of these AGNs show double- 
peaked line profiles because of gas kinematics driven by out- 
flows, inflows, or disk rotation (IShen et al.l 1201 It iFu et al.l 
1201 lbb . Nonetheless, these observations have also found a 
few binary AGN candidates that show Seyfert-like emission- 
line regions that spatially coincide with the stellar nuclei of 
the merging ga laxies (ILiu et al 11201 Oat iMcGurk et"ai1l201 U 
Fuetal. 2011b). Yet, none of these candidates has been con- 
firmed to host two actively accreting SMBHs, because with 
the optical data alone, it is difficult to rule out that a Seyfert- 
2-type emission-line region is photoionized by an AGN out- 
side of that region. High-resolution radio or X-ray detections 
of both nuclei can provide unambigu ous evidence for active 
acc retion (see the VLBA searches of Tingay & Wavthl l2bl 11 
and Burke-Spolaor 201 1). 

SDSS J150243.1+1 11557 (z = 0.39, r = 18.0; hereafter 
SDSS J 1502+1 115) is a d ouble-peaked type-1 AGN identi- 
fied by Smithetii] (l2010l) . Our previous observations sug- 
gest that it is a se ven-kpc-separation type-l-type-2 AGN pair 
dFu et al.11201 lbl) . Here we report radio continuu m imaging 
from the Expanded Very Large Array (EVLA; Perl ev et al.l 
l20Tll) . which confirms SDSS J1502+1 1 15 as a binary AGN. 
Throughout we adopt a ACDM cosmology with ft m = 0.3, 
fl A = 0.7 and H = 70 km s" 1 Mpc" 1 . 

2. OBSERVATIONS 
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FIG. 1 . — KeckJK' -band, SDSS/i'-band, and EVLA/X-C— L-bands 6" image stamps of SDSS JI502+1 1 15. The scale bar in the K' image indicates a transverse 
separation of 10 kpc. The primary ("p") and secondary ("s") AGNs are labeled. The 8.5 GHz contours in the /-band image are at 8, 16, 32-cr, where l-a = 23 
/jjy beam -1 . To better illustrate the primary in the 1.4 GHz panel, we show contours from the residual image after subtracting the secondary. The contour levels 
are 32, 40, and 48-cr, where l-a = 44 /ijy beam - ' . Hatched ellipses at the lower right corners of the radio maps show the EVLA beams. The images are aligned 
based on their own astrometry and are displayed in linear scale. N is up and E is to the left. Tickmarks are spaced in 1". 



We observed SDSS J1502+1 1 15 with the EVLA in the A 
configuration under project code 11A-175. The EVLA was 
set up with dual circular polarizations and a total bandwidth 
of 256 MHz per polarization at central frequencies of 1.391, 
4.959, and 8.459 GHz (hereafter 1.4, 5.0, 8.5 GHz). The 1.4 
and 5.0 GHz observations were carried out consecutively on 
2011 June 29 (UT), and the 8.5 GHz observations were car- 
ried out on 201 1 June 14 (UT). The total on-source exposure 
times were 25, 35, and 20 minutes at 1.4, 5.0, and 8.5 GHz, 
respectively. The nearby point-like quasar J 1504+ 1029 was 
used as the gain calibrator. The switching angle was 53', and 
the switching times were 7, 10, and 10 minutes at 1.4, 5.0, 
and 8.5 GHz, respectively. 3C 286 was observed for bandpass 
and flux-density calibration. 

Data calibration was carried out with the Common Astro- 
nomical Software Applications (CASA) package, while imag- 
ing employed both CASA and AIPS (Astronomical Image 
Processing System). For the 5.0 and 8.5 GHz data, we used 
a Briggs robust parameter of to achieve good image fidelity 
with only a modest loss of sensitivity compared to "natural" 
weighting. For the 1.4 GHz data, we used "uniform" weight- 
ing to achieve the best resolution. The final images, shown in 
Fig- E nave rms noise levels of 44, 17, and 23 /iJy beam" 1 for 
1.4, 5.0, and 8.5 GHz, respectively. 

SDSS J1502+1 1 15 is resolved into two components, a pri- 
mary ("p") and a secondary ("s"), separated by 1.4" at 
all frequencies (Fig. [TJ. Their 8.5 GHz centroids are at 
RA = 15:02:43.088, Dec = +11:15:57.42 (p), and RA = 
15:02:43.179, Dec = +11:15:57.07 (s; J2000). The secondary 
shows hints of adjacent structure at 5.0 GHz; to quantify this 
structure at 8.5 GHz, a matched-resolution image was made 
by excluding visibility data with baselines longer than those 
available at 5.0 GHz. This matched-resolution image was 
used for component photometry at 8.5 GHz. 

The integrated flux densities of the primary and secondary 
at each frequency appear in Table 1, where the errors are the 
quadratic sum of the error in the fit and a 3% error in the flux 
density scale. The combined 1.4 GHz flux density is 9.62 ± 
0.42 mJy, consistent with the integrated flu x from the FIRST 
catalog (9.30±0.49 mJv; IWhite et al.ll997l) . Both sources are 
compact. The beam-deconvolved sizes of both components 
are less than 0.3" (1.6 kpc) at both 5.0 and 8.5 GHz; the size 
measurements from the 1 .4 GHz image are less accurate. 

3. ANALYSIS AND RESULTS 

The EVLA images are analyzed in combination with a K 1 - 
band imag e from the Keck II las er-guide-star adaptive optics 
system (IWizinowich et al.l 12006b and seeing-limited optical 
integral-field spectra from the Supernova Integral-Field Spec- 



trograph (SNIFS; Alderi ng et a"T1l2002l) on the UH 2.2-meter 
telescope. The #'-band image resolved SDSS J1502+1 1 15 
into two components separated by 1.39" (7.4 kpc), and the 
integral-field spectroscopy spatially resolved the kinematic 
components and associated them with the two stellar nuclei 
dFuetal.l2011bl) . The [O III] line of the primary is blueshifted 
relative to that of the secondary by 657 km s _1 . In Figure [2] 
we show the optical spectra of the two components extracted 
from the SNIFS datacube with 0.8" apertures. The primary 
is a type-1 AGN with broad Mg II and Balmer emission lines 
along with high-ionization narrow lines, while the secondary 
is a type-2 AGN with narrow high-ionization lines and line ra- 
tios th at are consistent with AGN phot oionization acc ording 
to the|Baldwin et al.l (119811) diagrams (lFuetalJl2011bh . 

We compare the EVLA images with the SDSS /-band and 
the '-band images in Figure Q] The offset between the two 
radio sources and the near-infrared (NIR) sources is only 0. 1", 
much smaller than the l-rr dispersion (~0.4") between typical 
SDSS and FIRST positions. 

Both sources show steep radio spectra, with a = -0.80 ± 
0.06 and -0.92 ±0.04 (F v oc v a ) for the primary and sec- 
ondary, respectively, indicating optically thin synchrotron 
emission. Compact steep-spectrum radio sources like 
SDSS J1502+1 1 15 make up ~30 % of bright ra dio sources and 
they are mostly powerful AGNs (IO'Deall l998). Since star for- 
mation and black hole accretion are the two major powering 
sources of extragalactic synchrotron radiation, we consider 
the two scenarios in the following. 

3.1. Nature of the Radio Emission in SDSSJ1502+1115 

If the radio emission is entirely driven by star forma- 
tion, the rest-frame 1.4 GHz power of 4.6 x 10 23 and 1.3 x 
10 24 W Hz" 1 imply star formation rates (SFRs) of 273 and 
787 Mfp yr" 1 fo r the primary and secondary, respectively 
dYun et al.l 1200 lh . However, these tremendous amounts of 
star formation disagree with other well-established star for- 
mation indicators, such as the the far-infrared (FIR) luminos- 
ity and the [O II] A3727 luminosity, especially for the type-2 
secondary, indicating that star formation is unlikely to domi- 
nate the radio emission. 

First, SDSS J1502+1 1 15 is undetected by IRAS in all four 
bands (12, 25, 60, and 100 /im). The scanpQ 60/im 3-a 
upper limit of 0. 15 Jy sets an upper limit of 2.2 x 10 23 W Hz" 1 
to the 1 .4 GHz pow er from star form ation, adopting the FIR- 
radio correlation of lYun etafl (120011) . This total upper limit 
is 2.0 and 5.9 times less than observed for the primary and 
secondary alone. 

12 http://scanpi.ipac. caltech.edu:9000/applications/Scanpi 
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FIG. 2. — Optical spectra of the two active nuclei in SDSS J1502+1 1 15. The spectra were extracted from the SNIFS datacube using 0.8" diameter apertures. 
The primary nucleus is shown in black, and the secondary is in grey. We have labeled strong emission lines and hatched the gap between the blue and red 
channels. Because of atmospheric refraction, the secondary shifts out of the datacube below ~4200 A. 



Secondly, the [O II] luminosities give SFRs much less than 
those from the radio luminosity, even if we make the unreal- 
istic assumption that all of the [Oil] emission comes from 
star formation. We use the narrow Ha/H/3 ratio to esfi- 
mate the intrinsic extinction , given an intrinsic ratio of 3.1 
dOsterbrock & Ferlandir2006l) . We find extinctions of Al = 
0.78 and Ay = 0.28. We then use lCardelli etai] (fl989) extinc- 
tion curve to deredden the total [O II] fluxe£3 ( f[o ii] = 1 x 
10" 14 and /j ! m = 7.6 x 10" 15 erg s" 1 cm" 2 ). The dereddened 

lumin osities imply SFRs of 82 and 31 M Q yr" 1 dKennicuttl 
1998), which are 3.3 and 26 times less than the SFRs from the 
1 .4 GHz power for the primary and secondary, respectively. 

To explore whether the radio emission can be powered by 
black hole accretion, we can consider whether the radio emis- 
sion is in significant excess of the X-ray emission when com- 
pared with typical AGNs. SDSS J1502+1115 is detected by 
ROSAT with an X-ray flux of S . 1-2.4 kev = (4.9 ± 1.7) x 10" 13 
erg cm" 2 s" 1 (0.0429 ±0.0147 count s" 1 ). Accounting for the 
Galactic absorption (Nu = 2.37 x 10 20 cm" 2 ), we estimatecQ 
rest-frame X-ray luminosities of Lo.5-2 kev = (6.5 ± 2.2) x 10 43 
erg s and L2-10 kev = (1.0 ± 0.6) x 10 44 erg s" 1 for a photon 
index T = 1.8. This X-ray power and the absolute rest-frame 
B-band magnitude M B = -22.7 place SDSS J15 02+1 1 15 on 
the borderline between Seyferts and quasars (Brusa et al. 
2007). The rest-frame 5 GHz luminosity of the entire sys- 
tem is 3.0 x 10 40 erg s" 1 . The 5 GHz to hard X -ray luminosity 

13 These have been corrected for Galactic extinction and aperture loss. 

14 webPIMMS: http://heasarc.nasa.gov/Tools/w3pimms.html 



ratio, log/?x = log(z^5 GHz/^2-10 kev) = -3.5, lies between 
the median values of Seyfert -ls (lo g7?x = -3.8) and Seyfert- 
2s (-3.3; see table 1 of E3I2008). Therefore, most of the 
radio emission could be powered by accretion. The interme- 
diate logflx value also hints that SDSS J1502+1 1 15 is a type- 
l-type-2 binary AGN. 

3.2. Spectral Energy Distribution Modeling 

We have compiled 15-band photometry from GALEX 
(FUV. NUV: [Martin et al.l l2005l). SDSS DR8 (u, g, r, i and z; 
lAiharaetaLlk oill), UKIR T Infrared Sky Survey (UKIDSS) 
DR6plus (7, 7, H and K: lLawrence et al J 120071) . and WISE 
(3.4, 4.6, 12, and 22^m; Iwright et al.1 120101) surveys. The 
primary and secondary are blended in all of these catalogs 
but can be deb lended in the SPS S and UKIDSS images. We 
use GALFIT dPeng et all [20101) to deblend the SDSS and 
UKIDSS images. We cannot separate the two components 
in the GALEX and WISE images given the small separation 
and their large point-spread-functions (PSFs). For the GAL- 
FIT input PSF, we use a stellar source 83" to the southwest. 
For the primary, either a direct PSF or a slightly Gaussian- 
convolved (FWHM ~ 1 pixel = 0.4") PSF provides a good 
fit. For the secondary, we used a Sersic profile. While mod- 
eling the g,r, and /-band images, we also masked out areas 
between the two galaxies and south of the primary that are 
contaminated by [O II] and [O III] emission lines from the ex- 
tended nebulae. For the u,g,r, and z-band images where the 
two components are not as well resolved as in the other bands, 
we fixed the offset between the two components to that de- 
termined from the Keck AO image. The deblended /T-band 
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FIG. 3. — Best-fit SED (solid line) to the primary (top) and secondary (bottom) components of SDSS J1502+1 1 15 using the templates of Asset" et al. 12010). 
The best-fit SEDs are a combination of a Type-1 AGN (dot-dashed line) with an old stellar population (dashed line) and a star-forming component (dotted line). 
The photometry of the primary and secondary components are sho wn by gray solid squares. WISE fluxes could not be deblended and are assumed as upper 
bounds for the primary component SED fit (gray solid circles). See § !3.2l for details. 



fluxes from the UKIDSS image agree within l-a with those 
measured from the AO image. We measured all fluxes with a 
3 "-radius aperture centered between the primary and the sec- 
ondary. We chose this aperture because it includes most of the 
flux and it agrees with the SDSS r-band Petrosian radius. The 
deblended photometry is tabulated in Table Q] 

We fit the photometry using the empirical U y-to-mid-IR 
Spectr al Energy Distribution (SED) templates of lAssef et alj 
(2010). Every object is modeled by a non-negative linear 
combination of three galaxy templates, corresponding to an 
old stellar population, a moderately star-forming galaxy and 
a starburst, in combination with a type-1 AGN template for 



which we allow for additional dust extinction (five free pa- 
rameters). We fit the primary using the total FUV and NUV 
fluxesE] and the deblended SDSS and UKIDSS photometry, 
but using the WISE fluxes as upper bounds. As expected, the 
residual FUV and NUV fluxes from the fit are consistent with 
0; so for the secondary, we use the 3-er upper bounds in FUV 
and NUV based on their l-a errors. The best-fit primary SED 
can only account for part of the WISE fluxes; so for the sec- 
ondary, we use the residual fluxes in the WISE bands. The 
SED fits of both components are shown in Figure[3] 

5 Justified by the red optical SED of the secondary 
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TABLE 1 
Spectral Energy Distribution 



Band 


A 


F v (Primary) 


F v (Secondary) 




( //rrO 


(mJy) 


(mJy) 


(1 ) 


(2) 


(3) 


(4) 


FUV 


0.16 


0.043±0.010 


NUV 


0.23 


0.061 ±0.009 


u 


0.36 


0.075 ±0.005 


0.012±0.005 


g 


0.47 


0.110±0.003 


0.038±0.003 


r 


0.62 


0.114±0.005 


0.110±0.005 


i 


0.75 


0.164±0.026 


0.179±0.026 


Z 


0.89 


0.259±0.016 


0.258±0.016 


Y 


1.03 


0.313±0.006 


0.272±0.006 


.1 


1.25 


0.354±0.006 


0.321±0.006 


H 


1.63 


0.385±0.010 


0.448±0.010 


K 


2.20 


0.444±0.012 


0.582±0.012 


WISE1 


3.35 


1.049±0.026 


WISE2 


4.60 


1.538±0.038 


WISE3 


11.56 


4.733±0.179 


WISE4 


22.09 


18.688±1.102 


8.5 GHz 


35290.46 


0.61±0.04 


1.28±0.06 


5.0 GHz 


60454.21 


0.93±0.05 


2.33±0.08 



1.4 GHz 215522.97 2.58±0.25 7.04±0.34 



NOTE. — Because we cannot separate the two com- 
ponents in GALEX and WISE images, we list their total 
fluxes. 

The best-fit SEDs are consistent with the type-l-type-2 
AGN pair scenario. The AGN in the primary is slightly red- 
dened (E(B-V) = 0.025). The secondary component requires 
a heavily reddened AGN (E(B-V) = 4.2) to match the blue 
3.4-4.6/im color that is indicative of warm dust. In the fol- 
lowing, we use the best-fit SED models to derive physical 
properties of the binary AGN. The quoted error-bars of the 
luminosity /mass estimates discussed in the following sections 
are obtained after scaling the flux error-bars to yield best-fit 
SEDs withx^ = 1. 

3.2. 1. Black Hole and Host Galaxy Mass 

The black hole mass of the primary type-1 AGN is 
log(M BH /M Q ) = 8.06±0.24 with FWHM(H/3) = 3800 ± 100 
km s" 1 and vUwn = (9.5 ± 3.0) x 10 43 erg s" 1 (Eq. 5 of 
IVestergaard & Peterson) 12006). The H/3 FWHM is from the 
SDSS spectrum. The 5 100A AGN luminosity is from the SED 
fit of the primary. The uncertainty in the black hole mass is 
dominated by the uncertaint ies in the virial c oefficient and in 
the size-luminosity relation (Kaspi et al. 2005)). 

The best-fit SEDs imply stellar masses of (1.7 ± 
0.3) x 10 11 M and (2.4 ± 0.4) x 10 11 M for the pri- 
mary and secondary host galaxies, respectively, suggesting 
SDSS J1502+1 1 15 is close to an equal-mass merger. The 
stellar masses are estimated usin g the color-mass-to-light- 
ratio relation of Bell et al.] d2003l) . The black hole mass and 
the host galaxy mass of the primary AGN is c onsistent with 
the M agorrian relation (M m / M nil]at , ~ 0.14%: lHaring & Rixl 
2004; Magorrian et al. 1998). The°Keck AO image indicates 
early-type morphologies for both host galaxies (§ l3.3b . 

3.2.2. Black Hole Accretion Rate and Star Formation Rate 

We estimate black hol e accretion rates from the AGN 
bolometric luminosities. iGallagher et alj (|2007) argue that 
monochromatic 3/im luminosity is a more robust indicator 
of bolometric AGN luminosity than the conventional 5 100 A 
luminosity because of its lack of sensitivity to dust extinc- 
tion. The best-fit SEDs give AGN rest-frame 3/im luminosi- 



ties of vL^fMrn) = (1.6 ±0.5) x 10 44 and (3.1 ±0.9) x 10 44 
erg s -1 for the primary and seco ndary, respectively. A dopting 
the bolometric corrections from Hopkin s et al.l d2007l) . we get 
Lboi = (1.7 ±0.5) x 10 45 and (3.3 ± 1.0) x 10 45 erg s" 1 . The 
total bolometric luminosity agrees well with the ROSAT soft 
X-ray derived bolometric luminosity, Lb oi = (5.2 ± 1 .8) x 10 4 5 
erg s -1 , using also the SED templates of Hop kins et al] (120071) . 
The corresponding accretion rates are Mbh = 0.30 ± 0.09 and 
0.58 ±0.17 (0.1/e) M yr" 1 , where e is the radiative effi- 
ciency of the central engine. Assuming the same black hole to 
host galaxy mass ratio for the two components, the Eddington 
ratios are 0.12 and 0.16 for the primary and secondary, re- 
spectively, which are close to the mean Eddington ratios o f 
optically selected AGNs at z ~ 0.4 dMcLure & Dunlopf 2004). 

Based on ultraviolet luminosities (Kennicutt 1998)), the 
models give SFRs of 7 ± 3 and 8 ± 1 M yr" 1 for the primary 
and seconda ry, re spectively, consistent with [O II] -derived up- 
per limits (§ 13. U . 

3.2.3. Radio Loudness 

Both AGNs in SDSS J1502+1 1 15 are radio-moderate-to- 
loud. The rest-frame 5 GHz to 4400A flux ratio of the pri- 
mary gives a radio-loudness of R = 9.8±2.9, which is on 
the borderline between r adio-moderate and radio-loud AGNs 
dKellermann et aljl989f) . The secondary AGN's optical emis- 
sion is heavily obscured, and the extinction-corrected 4400A 
flux of 0.18 ± 0.05 mJy implies R = 12.3±3.6. 

3.3. Host Galaxy Morphology 

The primary appears essentially unresolved in the Keck 
AO image; it was used as the tip-tilt reference star for the 
LGSAO observations. There are no PSF reference stars 
within the field. How ever, we have found, in agreement with 
ICarrasco et al.l (2010), that the effective radius r e is not very 
sensitive to uncertainties in the PSF. We use a PSF derived 
from a well-exposed but unsaturated star in the field of an- 
other AGN, SDSS J131 106.73+195234.2, which we observed 
on the same night. This star was the tip-tilt reference. It is 
slightly brighter (SDSS r = 17.0) than SDSS J1502+1 1 15 and 
the AO-corrected image has FWHM = 0.10". Since the pri- 
mary of SDSS J1502+1 1 15 clearly has an unresolved com- 
ponent, we use an iterative process to disentangle the mor- 
phologies. We first convolve the PSF star with a Gaussian to 
match its FWHM to that of the Gaussian fit to the primary of 
SDSS J1502+1 1 15, measured within a 2-pixel (0.08") radius. 
We use this modified PSF to model both components: the pri- 
mary as a combination of a PSF and a Sersic profile, and the 
secondary as a single Sersic profile. We then use the output 
of this model to update the PSF FWHM and iterate. The final 
PSF FWHM is about 0.15". 

The unresolved component comprises 12^|% of the total 
flux of the primary, rou ghly consistent with that from the SED 
fitting (24±9%; § 13.21 ). The primary host galaxy is signifi- 
cantly more compact than the secondary, with r e = 3.7 ± 0.2 
kpc, compared to the secondary's r e = 6.5 ± 0.6 kpc. The Ser- 
sic indices for the primary and secondary host galaxies are 
n = 4.8 ±2.0 and 2.9 ± 0.2, respectively. In spite of these dif- 
ferences, the masses and effective radii for both host galaxies 
are consist ent with the mass-si ze relation of local early-type 
galaxies (Da mianov et al.ll2009l) . 

4. SUMMARY 
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SDSS J1502+1115 was initially identified as a candidate 
type-l-type-2 AGN pair by extensive AO imaging and 
integral-field spectroscopic followup of SDSS double-peaked 
AGNs. Here we have presented its EVLA images at 1.4, 5.0, 
and 8.5 GHz. These data reveal that each nucleus of the 
galaxies is associated with a steep spectrum compact radio 
source. The radio powers are inconsistent with star formation, 
indicating that the radio emission is powered by accretion. 
Therefore, the EVLA data confirm that SDSS J1502+1 1 15 is 
a 7.4 kpc-separation type-l-type-2 AGN pair. 

The AGNs appear to be normal Seyferts. SED fitting shows 
that SDSS J1502+1 1 15 is a merger of two ~ 10 11 M Q galax- 
ies. The accretion rates are 0.30 and 0.58 (0.1 /e) M© yr -1 for 
the primary and the secondary, respectively. With both black 
hole masses around 10 s M Q , the AGNs are accreting at Ed- 
dington ratios of ~0.15. With an angular separation of 1.4", 
future Chandra observations can provide spatially resolved 
X-ray imaging and spectroscopy of the binary. 

It is surprising that both AGNs are close to radio-loud 



(R ~ 10), because there are merely four binary AGN candi- 
da tes from our survey (det ection statistics consistent with that 
of iTingav & Wavth1l20lB . Finding one such object in four 
requires an extremely high radio-loud fraction, 50^%, for 
AGNs in kpc-scale binaries. A larger sample is clearly needed 
to further evaluate this result. 
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